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WHAT IS CLAIMED IS: 



An 



apparatus for delivering a prosthesis into a blood 



vessel of a patient, comprising: 

an elonc ate tubular member having^ proximal end, a distal 
5 end; and a luinen extending between the proximal and distal ends, 
the distal enfi having a size for endoluminal insertion into a 
Q blood vessel alnd terminating in a substantially atraumatic distal 
^1} portion comprising a plurality of flexible leaflets integrally 

: J s ■ \ 

\ 

1^ molded thereto,! the leaflets being deflectable from a closed 
1^0 position whereiri the leaflets engage one another to an open 
13 position wherein \the leaflets define an opening communicating 
with the lumen; 

a tubular prosthesis disposed within the lumen proximate the 
distal portion; andi 



an elongate bumroer member having a proximal end and a distal 



end, the bumper member being slidably disposed within the lumen 
\\\/ of/the sheath, the disnal end having a blunt edge disposed 

— ^ \ 

adjacent /a foroximal end\of the prosthesis for preventing axial 
displacement of the prosthesis upon retraction of the tubular 



20 member with respect to the\ bumper member. 
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2. The apparatus of claim 1, wherein the prosthesis 

na biased to 



2. The apparatus or claim 1, wherein the 

\ 



assume an expanded condition having a cross-section larger than 
the lumen of the tubular member, I and being compressible to a 
5 contracted condition to facilitatie insertion into the lumen. 



3. The apparatus of cl^iX wherein the leaflets define a 
substantially rounded bullet shape \in the closed position. 



10 4. The apparatus of claim 1, Wherein the leaflets define a 

) substantially conical shape in the closed position. 



|S 5. The apparatus of claim 1, wherein the leaflets are 

substantially flexible and independentlLy deflectable at a 
15 temperature less than body temperature! 

6. The apparatus of claim 1, wheiiein the leaflets are 

biased towards the closed position, but c^re resiliently 
deflectable to the open position. 
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7. The apparatus of claim 1, 
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wherein adjacent leaflets are 



connected to one another by weaKenda regions, tne weakened 



regions being tearable upon retract: 



ion of the tubular member with 



respect to the prosthesis to allow 



5 towards the open position. 



8. The apparatus of claim 1, 



the leaflets to be deflected 




wherein adjacent leaflets are 



separated by a slit such that the lejpflets are independently 
deflectable. 



9. The apparatus of claim 1, wherein the leaflets include 
a portion hamng a thickness that is substantially thinner than a 
wall thickness of the distal portion of the sheath from which the 



15 



leaflets extenc 



10. The apparatus of claim 1, wherein the bumper member 



comprises a helicaG. coil. 



11. An apparanus for delivering a prosthesis into a blood 



20 vessel of a patient, \comprising: 
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an elongate tubular member having a proximal end, a distal 
end, and a lumen e^itending betwppn fhp p->"'^'v'-; m=>i ^r^r^ distal cndc, 
the distal end havii^g a size for endoluminal insertion into a 
blood vessel; 

5 a tubular prost]:\esis disposed within the lumen proximate the 

distal end; and 

Q an elongate bumpdb: member comprising a helical coil having a 

proximal end and a disAal end, the bumper member being slidably 

\ 

disposed within the lumen of the sheath, the distal end having a 
Jo blunt distal edge disposed adjacent a proximal end of the 
!□ prosthesis for preventing axial displacement of the prosthesis 
i=7 upon retraction of the turiular member with respect to the bumper 
:f member . 

15 12. The apparatus of claim 11, wherein the tubular member 

comprises a substantially atraumatic distal portion comprising a 
plurality of flexible leaflets integrally molded thereto, the 
leaflets being deflectable from a closed position wherein the * 
leaflets engage one another to an open position wherein the 

20 leaflets define an opening communicating with the lumen. 
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13. The apparatus of claim 12, wherein the leaflets define 
a substantially rounded bullet shape in t-bp rin.QpH position. 

14. The apparatus of claim 12, wherein the leaflets are 
substantially flexible and independently deflectable at a 
temperature less than body temperature. 

15. The apparatus of claim 12, wherein the leaflets are 
biased towards the closed position, but are resiliently 
deflectable to the open position. 

16. The apparatus of claim 11, wherein the bumper member 
comprises a helical wire compression coil extending between its 
proximal and distal ends. 

17. The apparatus of claim 11, wherein the bumper member 
comprises a plastic bumper element extending from a distal end of 
the helical coil, the bumper element including the blunt distal 
edge thereon. 
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18. The apparatus of claim 17, wherein the bumper member 



if] 

■C 
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furtlicj. uomprises an extension element extending from the bumper 
element, the extension element having a cross-section 
substantially smaller than the bumper element, whereby the 
extension element may extend through the prosthesis disposed 
within the lumen of the tubular member. 

19. The apparatus of claim 18, wherein the extension 
element comprises a lumen for receiving a guidewire therethrough. 

20. The apparatus of claim 11, further comprising a 
radiopaque marker on the distal end of the bumper member. 

21. A rnethod for making a sheath for delivering a treatment 
element within \ body lumen of a patient, the method comprising: 

providing a tubular member formed from a substantially 
flexible material, the^^^H^ member having a proximal end, a 
distal end, and a lumen exbending axially between the proximal 
and distal ends, the distal ena\having a size for endoluminal 
insertion into a body lumen; 
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providing a die having a bore therein/ the bore having a 
tapered shape; 

. heating the die to a temperature ih excess of a melting 
point of the flexible material from wjiich the tubular member is 
5 formed; 

inserting the distal end of t^he tubular member into the bore 
\ of the heated die until a distal/ portion of the tubular member is 
^ softened and deformed into a tyapered shape substantially 
enclosing the distal end; 

creating one or more s/lits in the distal portion of the 
tubular member after it i^ def^ajrmed into the tapered shape, the 
slits defining a pluraliyty/bf leaflets; and 

inserting a treati]f(eiit element into the lumen of the tubular 
member until it is di;§^cfsed p^saximate the distal portion. 
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22. The method of claim 21, further comprising inserting a 
bullet having a tApered- shaped distal end into the distal end of 
the tubular member before inserting the distal end of the tubular 
member into the bore. 
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23. The method of claim 22, wherein thfe bullet and the bore 
have cuxi eaijuiiuxiiy substantially rounded ^apes def i'"'' ^ nnnlri 
cavity therebetween when the distal end yof the tubular member is 
inserted into the bore. 



0 
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24. The method of claim 21, wherein the treatment element 
comprises a tubular prosthesis f^r implantation within a body 
lumen of a patient. 

25. The method of cla/m 24, further comprising inserting an 
elongate bumper member intto the lumen of the tubular member, the 
bumper member being slidably disposed within the lumen of the 
tubular member, the diySfc^l end having a blunt distal edge for 
abutting a proximal end of the prosthesis. 

26. The metliod of claim 25, further comprising: 
providing a/n elongate helical coil having a proximal end and 

a distal end; and 

attaching a tubular bumper element to the distal end of the 
20 helical coil to provide the bumper member, the bumper element 
comprising/ the blunt distal edge of the bumper element. 

44 
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27. The method of claim 26, further comnr icing attaching a 
tubular extension element to the bumper element, the extension 
element having a cross-section subs^ntially smaller than the 
5 bumper element. 



28. The method of claim /26, wherein the bumper element 
comprises plastic, and wherein the step of attaching the bumper 
element to the helical coM comprises: 



40 heating the bumper ^lement until it is softened; and 

directing the sof J^eped^bumper element over the distal end of 

B 

=^ the helical coil. 



29. The me^ijpd^f claim 24, wherein the prosthesis 
15 comprises a self /expanding stent biased to assume an expanded 
condition having a cross-section larger than the lumen, and 
compressible to a contracted condition before being inserted into 
the lumen of/ the tubular member. 
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30. The method of claim 24, whereir/the prosthesis is 
insertea into the lumen of the tubular Member before inserting 
the distal end of the tubular member /nto the bore. 

31. The method of claim 24 /wherein the prosthesis is 
inserted into the lumen from th/ distal end of the tubular 



member. 

32. The method of cl/4im 24, wherein the prosthesis is 
inserted into the lumen /rom the proximal end of the tubular 
member. 



33. The metho^f claim 21, wherein the step of creating 
one or more slit^omj^^ , plurality of slits in the 

tapered shape 4,^^rtion, the slits extending substantially 
radially from a^ apex of the tapered shape distal portion. 



34. Th^ method of claim 21, wherein the slits extend only 
partially t/rough a wall of the tapered shape distal portion, 
thereby defining weakened regions between the leaflets. 



35. The method of claim 21, wherein the slits extend 
completely through a wall of the taoered shape distal portion 



whereby the leaflets are independencly deflectable 
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36. The method of/claim 



wherein^^felle leaf lets are biased 




to a closed position sybstantially enclosing the lumen of the 



tubular member, and are resilient ly deformable to an open 
position defining an opening communicating with the lumen of the 
tubular member. 




47 



